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3apava A. 3apgada a1 BTOpOKJlaCCHUKA

Wmst Bxognoro daitira; stdin

WNmsa Beixognoro daiiia: stdout
Orpanundenne 10 BpEMEHHU: 2 ceKyHIbBI
OrpaHn4denue 1o IaMsITH: 256 merabaiiT

Bam mambr npa gyucia. Heobxoaumo HaiiTH UX IPOU3BEIEHUE.

CDopmaT BXOAHbIX OAdHHbIX

Bxomuble maHHbBIE COCTOAT U3 JIBYX CTPOK, HA KAXKIOW M3 KOTOPBIX HAXOJUTCS IEJI0€ OIHO IeJIoe
9UCJIO0, JIJINHA KOTOPOT'O HE MMPEBOCXOINUT JBYXCOT MATHIECITUA THICSY CUMBOJIOB.

dopmaT BbIXOAHbIX AAHHbIX

BbIBe,ZLI/ITe IpousBeJicHUEe JaHHBIX YHCEeJI.

MNMpumepbl

stdin stdout
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3apgayva B. [yanb

Wmst Bxognoro daitira; stdin

WNmsa Beixognoro daiiia: stdout
Orpanundenne 10 BpEMEHHU: 2 ceKyHIbBI
OrpaHn4denue 1o IaMsITH: 256 merabaiiT

JIBoe My3JITHTOB PEITUJIN BLIOPATh B KAYECTBE MECTa IIPOBEJECHUS IOEINHKA TEMHYIO aJjiieio. Bosb
9TOI aJljIen PacTeT n JePeBbeB U KyCTOB. PaccTosinne MeX/1y COCeIHIMI OObEKTAMI PABHO OJTHOMY METDY.
Jlysab pemmin NpoBOIUTH MO CJAEAyIONuM IpaBmiaM. HekoTopoe fepeBo BuIOUpaeTcss B KadecTBE CTap-
TOBOI TOYKH. 3aTeM JIBa JepeBa, HAXOISIINXCS HA OJUHAKOBOM PACCTOSTHUN OT WCXOJIHOTO, OTMEYAIOTCSI
KaK MeCTa it CTPEJbObI. JlyS/IHTBl HAMUHAIOT JIBUXKEHUE OT CTAPTOBOIW TOYKK B MPOTUBOIIOJIOXKHBIX
Hanpasyienusx. Korga comepHuKy JTOCTUTAIOT OTMEUYEHHBIX JIEPEBHEB, OHU PA3BOPAYUBAIOTCS U HATUHAIOT
CTPEJIATH JAPYT B JIpyTa.

Jlana cxemMa pacIoJIOXKEHUs IePEBbEB BIOJIb ajiien. Tpedyercs onpeaenTb KOJIUIeCTBO CIIOCOOOB BbI-
OparTh CTAPTOBYIO TOYKY U MECTa JIjIsi CTPEJIbObI COTVIACHO ITPABUIAM JyJJIH.

dopmaTt BXOAHbIX AAHHbIX

Bo BxomnoMm daiisie comepKuTCs OHA CTPOKA, COCTOSINAd U3 CUMBOJOB ‘0 m ‘1’ — cxema aJijien.
JepeBbst oboznagaroTcs cuMBooM ‘17, KycTbl — cumBosiom ‘0. lymmaa crpoku He mnpeBocxoaut 100000
CUMBOJIOB.

@dopmaT BbIXOAHbIX AAHHbIX

BriBenuTe KoJImecTBO CrIocOO0B BHIOPATH CTAPTOBYIO TOUKY U MECTA I CTPEIbObI COIJIACHO IIPABU-
JIaM JTySJIH.

lMNpumepsbl

stdin stdout

101010101
101001 0

3ameyaHune

B nepBoM npuMepe BO3MOXKHBI CJIE/IyIOIINe KOHPUTYpAIu JLy3/iu (CTAPTOBOE JIEPEBO U JIEPEBbsT JJIst
CTpeBbOBI BBIIEIEHbI KUPHBIM mipudTom): 101010101, 101010101, 101010101 u 101010101.
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Sapgauva C. JHK PoboTtos

Uwmsa Bxoguoro daitira: stdin

Wms BeIixomHOTO daiiia: stdout
OrpaHn4enue 10 BpeMEHU: 1 cexynma
OrpaHnudenue 1o IaMsITH: 256 merabaiit

ITocnenune nmoctmkenust B rexaogorun cuaresa JIHK mospoamaim mpoBecTn 3KCIEPUMEHT TI0 CO3TAHIIO

61opobOTOB.
st obserdenust 3agaqn co3fanust 110 mist yupapieHust poboraMu ObLIO IPUHSITO PEIIeHne, ITO UX
JHK 6yner cocrositb uz M = 2" cumBoJIOB [ijisi HeKOoTOporo n > 2. Kpome sToro, mo TexHmIecKum

npuaIuHAM 3TO Oy/IeT He OObIYHAS CTPOKA, & MUKJIUIECKAs, TO €CTh €€ MOYKHO HAYMHATEL UUTATH C JIIODOMH
[TO3UIIHH.

OpiHO# U3 Tesiell 9KCIIepUMEHTA sIBJISIETCsT U3ydeHrne MyTaruii 6mopoboToB. B pesyibrare mpomponKu-
TeJIbHBIX HAOJII0/IeHNiT ObLIO HAWJIEHO MHOTO Pa3JIMYHBIX BUJIOB POOOTOB. [ljIst TOHUMAaHUS IIPOIIEcca MyTa-
UM YICHBIM HEOOXOIUMO PeIuTh ciaeayiontyio 3agaqdy. Jna JTHK nByx poboros Tpedyercst ompeaenTsb
koadurmenT nx moxoxectn. OH BBIYUCTIAECTCS, KAK MAKCUMAJIBHOE KOJTMIECTBO COBIAIAIONINX CUMBOJIOB
npu Hawmryuinem coBmerienun 3tux JIHK. Yem Gosibiiie ciMBOIOB COBIIAIaET, T€M JIyUIlle COBMEIIEHUE.

Tpebyercss HamucaTh IporpamMmy, KoTopas: HafiaéT Hamaydiiee copmerrerne a8yx JIHK.

@dopmaT BXOAHbIX AAaHHbIX

B nepgoii crpoke Bxozguoro daitia sanucano oxuo dnciao M(4 < M < 131072). B caenyromux nByx
crpokax samucanbl JJHK asyx poboros. O6e JJHK — crpoku, cocrosiue poBHO u3 M CHUMBOJIOB U3
muoxkecrsa {'A’, 'C’, "G’ "T’}.
dopmaT BbIXOAHbIX AAHHbIX

B BbIxosHOI dails BbIBeAUTE IBa UHCIA — MAKCUMAJIBHOE KOJIMIECTBO COBIAJAIONIUX CUMBOJIOB U

3HAUEHNE ONTUMAJIBHOTO CABUTA — HEOTPUIATEIHLHOE KOINIecTBO cuMB0oJioB BTopoit JIHK, koTopbre HEOO-
XOJTUMO TIEPEHECTH U3 KOHIA CTPOKU B €€ HAYAJIO JJIsi JIOCTUXKEHUS HAWIYYIIEero COBMEITCHUS.

lNpumepsbl

stdin stdout
16 15 1
ACGTACGTACGTACGT
CGTACGTACGTACGTC
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3apayda D. HEX-Hell v chomaHHasa cTpoka

Uwmsa Bxoguoro daitira: stdin

Wms BeIixomHOTO daiiia: stdout
OrpaHn4enue 10 BpeMEHU: 4 ceKyHJIBI
OrpaHnudenue 1o IaMsITH: 256 merabaiit

Cepéxka 1moTepsisi MECTO, IJIe B peJlakTope mecTHaaarepudnnix kogos HEX-Hell naxoqunack ero crpo-
Ka. U, Tak Kak OH OOJIBIIONH MOJIOJEI, CAMy CTPOKY OH CJIOMAJI.

Hamomuuaem, 9To oanu 6aifiT — aBe mIecTHAANMATEPUIHBIX Mudpbl n3 auama3ona [0-9A-F]. Iocmemo-
BATEJIHLHOCTb KOJIOB B PEJAKTOPE B JIAHHBIII MOMEHT mMeer juinHy He Gosiee 125000 Gaiir (T.e. B Heil He
6ostee 250 000 cUMBOJIOB, 1 OHA MMEET YeTHYIO JJINHY ).

A rakke, y Bac ectb cepéxkuna OuUTOBasi CTpOKa M3 HyJIEil M eIUHUI], <IIOJOMaHHAs» B HEKOTOPBIX
MecTax (HEKOTOpbIe GUTHI OY/IyT 3aMEHEHbI Ha 3HAKHU 7).

[ToxkauryiicTa, JjIsi KaykKJ0ro BO3MOXKHOTO HAadasa 3TOH CTPOKHM B PeIaKTOpPe BBIBEAUTE KOJUIECTBO
COBITQIAIONINX HyJIeH U eauHuIl. [Ipu 9TOM MOXKHO CYNTATH, YTO 3HAKHA BOIPOCA COBIIAJIAIOT C YEeM YIOITHO!
ITo sToit madopmannu rope-Cepéxa pa3bepercss cO CBOUMHU CTPOKAME caM. TOJbKO HaUTe KOJMIECTBO
COBIIA IeHNIIA!

(DopmaT BXOAHbLIX OAHHbIX

Bo Bxommom daiine maBe memycThix crpoku. IlepBas cocrout m3 cumBosioB or 0 10 9 u or A jo F.
KomuuecTBo Takux cumBosioB uétho u He bGosiee 250 000.

Bropasi crpoka cocTouT u3 HyJsleil, eIMHAI] 1 3HAKOB BOIpoca. K€ jimHa KpaTHa BOChMH (OHA TOXKE
3a/1a6T TI0C/IEI0BATEILHOCTD GANT) U He MPEBOCXOANT YeThIPEX JJINH HEepBOil CTPOKK (OHA MOMEIaeTcs B

PEJIAKTOD).
CDopmaT BbIXOAHbIX AAdHHbIX

Eciu jymmna (B cuMBoJIax) 1epBoii CTPOKH 1, & BTOPOit k, To Bam HEOOX0MMO BBIBECTH B IEPBOii CTPOKE
BbIXO/IHOTO (baiiia n/2 — k/8 + 1 mesbIx dnces — KOJMYECTBO COBNAIAIONINX OUT IPU MPUKJIAIbIBAHIN
BTOPOI CTPOKM K HEKOTOPOMY MECTY IIepBO#l CTPOKU.

[IpukiaibiBaHus yIOPSIIOYEHBI €CTECTBEHHBIM 00PAa30M — CJIEBa HAIIPABO.

lNpumepsbl

stdin stdout
B2D6 8 5
10117010

3ameyaHune

B2D6 B aBomuyHoM Buje 310 1011001011010110
[Tpu npuknagpiBanun mabiora 10117010 k nepBomy Gaiity 10110010 mosydaeM BOCEMb COBIIAJIEHUIA,
a ko BropoMy 11010110 — naTh.
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3apaya E. llyTtn B gepese

Nwms Bxosuoro daita: CTaHIAPTHHE BBOZ,
WNmsa Beixognoro daiiia: CTAHIApPTHHI BHBOZ,
Orpanundenne 10 BpEMEHHU: 15 cexynn
OrpaHn4denue 1o IaMsITH: 512 merabaiiT

Jlano mepeso u3 n BepmmH. Haiiaure misa kaxkaoro d ot 1 10 n — 1 guciio myTeit JjinHbL d.

dopmaT BXOAHbIX AaHHbIX

[Tepsasi cTpoka cofepkuT n — uucyio BepimH jaepesa (1 < n < 50000).

Cuenytomue n — 1 ¢cTpok comepzkar pebpa jepesa. Kaxoe pebpo onmchiBaeTcst Hapoil 9uces v;, u; —
KOHITBI pebpa (1 < v, u; < n).
dopmaT BbIXOAHbLIX AaHHbIX

BriBesiure n — 1 9ucy0: i-€ YUCI0 — YUCIO IyTel JIJIUHBI §.

lMNpumepsbl
CTaHIApTHHN BBOZ, CTaHIAPTHHN BHBOL

3

12 1
23

9 8
32 10
42 10
12 6
51 2
16 0
76 0
68 0
89
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